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Abstract
Some calculational errors in expressions derived previously by the first
author for the effective action, or equivalently for the functional de-
terminant, on sectors of a spherical cap are corrected. The formula for
the change in the effective action under Weyl rescalings in the three
dimensional case is also amended.
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Recalculation and internal checking has revealed errors in some recent work by
the first author [1,2] which we would like to rectify here.
In [1] the behaviour of the effective action under conformal transformations was
considered. The three dimensional expression quoted in equation (26) is incorrect
due to a transcription error and a minor algebraic mistake. The formula should be
WR[λ
2g]−WR[g] =
1
1536pi
∫
∂M
[(
6tr (κ2)−3κ2 − 16∆̂2ω − 4R̂
)
ω
+ 30κN + 18N2 − 24nµnνωµν
]
,
(1)
where the notation is explained in [1]. Various equivalent forms can be found upon
partial integration and the introduction of the embedding curvature and Laplacian.
Equation (1) satisfies the required symmetry under interchange of g and g¯, = λ2g.
The error in reference [2] concerning the functional determinant on a two-
dimensional spherical cap is more serious in its knock-on consequences. It stems
from a transcription error in equation (14) where 4/(1+a2)2 in the final two brackets
should be 2/(1 + a2), this being
√
h.
The correct expression simplifies considerably to
WD[g¯, g] =
1
6
ln 2− 2
3
a2
1 + a2
=
1
6
ln 2− 1
3
σ. (2)
Then, using the the disc effective action derived by Weisberger in terms of that for
the hemisphere, one finds
WDcap(σ) =W
D
hemisphere +
1
3
(σ − 1)− 1
12
ln
( σ
2− σ
)
. (3)
This equation, with
WDhemisphere = −ζ ′R(−1) +
1
8
− 2ζ ′R(0),
replaces (15) of [2].
The Neumann result is
WN [g¯, g] =
1
6
ln 2 +
1
3
a2
1 + a2
− 1
2
ln
( 4
1 + a2
)
(4)
leading to
WNcap(σ) = W
N
hemisphere −
1
6
(σ − 1) + 1
12
ln(2− σ) + 5
12
lnσ, (5)
1
with
WNhemisphere = −ζ ′R(−1) +
1
8
+ 2ζ ′R(0).
Equation (5) replaces equation (16) of [2].
The behaviours ofWD andWN are now somewhat different to those plotted in
[2]. It is convenient to discuss the difference Wcap(σ)−Whemisphere. In the Dirichlet
case this difference is anti-symmetric about the point σ = 1. It tends to +∞ as the
cap shrinks (σ → 0) and tends to −∞ as the cap becomes the full sphere minus
a point (σ → 2). In between, it has a maximum (≈ 8.9 × 10−2) at σ = 1 + 1/
√
2
and a minimum at σ = 1 − 1/
√
2, corresponding to disc radii of a =
√
2 + 1 and
a =
√
2− 1 respectively. It passes through zero at σ = 1, the hemisphere, and also
at σ ≈ 0.0425 and σ ≈ 1.9575.
For Neumann conditions, the difference tends to −∞ at both limits, σ → 0
and σ → 2. It possesses a maximum (≈ 3.1 × 10−2) at σ = (5 −
√
5)/2 (i.e. at
a = 51/4) and goes through zero at σ = 1 and at σ ≈ 1.7195.
The error in [2] has unfortunately propagated into a third paper [3] where the
effective action on a spherical triangle (a sector of a spherical cap) was found in
terms of that on a sector of a disc using stereographic projection.
Equation (39) of [3] should read
Wtriangle(β, σ) =Wsector(β, σ)−
β
12pi
(
ln 2 +
1
3
σ
)
− 1
24
(pi
β
− β
pi
)
ln 2− 1
8
ln(2− σ)
and likewise (40) becomes
Wtriangle(β, σ) =Whalflune(β)−
1
48
(
3− pi
β
+
β
pi
)
ln(2− σ)
− 1
48
(
3 +
pi
β
− β
pi
)
lnσ +
β(σ − 1)
6pi
.
(6)
Again, the contour plot of this quantity in Fig.4 in [3] does not represent the
correct behaviour. The saddle point occurs at the point σ ≈ 1, β ≈ 60◦.
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